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Answer all questions in the boxes provided.

1.  [Maximum mark: 5]

Let f(x)=7-2x and g(x)=x+3.

(@) Find (gof)(x).

(b) Write down g7'(x).

(c) Find (fog™)(5).

[2 marks]

[1 mark]

[2 marks]
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2.  [Maximum mark: 6]

-2
A line L passes through A (1. —1, 2) and is parallel to the line r=| 1
5

(a) Write down a vector equation for L in the form r=a +17b .

The line L passes through point P when 1 =2.

(b) Find

-

(i) OP;

Gi) |OP|.

.

+s| 3
-2

[2 marks]

[4 ma
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(b)

[Maximum mark: 6]

2 -4
Let A= .

(a) Find 47,

Solve the matrix equation AX =[

4 6

2

-2

[2 marks]

] . [4 marks]
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4.  [Maximum mark: 7]

The probability distribution of a discrete random variable X is given by

2
P(X=x)='1‘—4. xefl, 2, k}.where £>0.

(a) Write down P(X =2).

(b) Show that £ =3.

(c) Find E(X).

[1 mark]

[4 marks]

[2 maif
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5.  [Maximum mark: 7]

In:
Let g(x)= ],r.for x>0.

1-2Inx
o

(a) Use the quotient rule to show that g'(x)= [4 mark:

(b) The graph of g has a maximum point at A. Find the x-coordinate of A. [3 marks]
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[Maximum mark: 7]

Solve the equation 2cosx =sin2x . for 0 < x <3m.
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7.  [Maximum mark: 7]
Consider f(x)=2kx* —4kx+1.for k # 0. The equation f(x)=0 has two equal roots.

(a) Find the value of £. [5 mark]

(b) The line y = p intersects the graph of /. Find all possible values of p. [2 marks]
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SECTION B

Answer all questions on the answer sheets provided. Please start each question on a new pag
8.  [Maximum mark: 13]

In a group of 16 students, 12 take art and 8 take music. One student takes neither

art nor music. The Venn diagram below shows the events art and music. The values
p. g. r and s represent numbers of students.

art music

(a) (1) Write down the value of s.

(11) Find the value of g.

(111) Write down the value of p and of 7. [5 marks]

(b) (1) A student is selected at random. Given that the student takes music,
write down the probability the student takes art.

(11) Hence, show that taking music and taking art are not independent events. [4 marks}))

(c) Two students are selected at random, one after the other. Find the probability
that the first student takes only music and the second student takes only art. [4 marks]
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9.  [Maximum mark: 16]

The following diagram shows the obtuse-angled triangle ABC such that

=3 -2
- -
AB=| 0 |and AC=| 2
-4 -6
A
C

diagram
not to scale

B
N
(a) (1) Write down BA .
(b) (1) Find cos ABC.
(i1) Hence, find sin ABC.

—4

_)

The point D is such that CD=| 5 |, where p>0.

P

(¢) (i) Given that |CD|=4/50.show that p=3.

- -
(i1) Hence, show that CD is perpendicular to BC .

[7 marks|

[6 mark
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10. [Maximum mark: 16]

The velocity v ms™ of a particle at time 7 seconds, is given by v=2f+cos2s,
for 0<r<2.

(a) Write down the velocity of the particle when #=0.

When ¢ =k . the acceleration is zero.

) (i) Show that k=§.

T
(11) Find the exact velocity when 7 = rk

T d. ,
(c) When f<—, oo and when t>£. d—1>0.
4 dt 4 dt

Sketch a graph of v against 7.

(d) Let d be the distance travelled by the particle for 0<7<1.
(1)  Write down an expression for d.

(i1) Represent d on your sketch.

[1 mark]

[8 marky

[4 marks]

[3 marks]




